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Switching and dc Test Circuits 



FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



DC TEST CIRCUITS* 





1. All inputs are tested simultaneously 1. Each input is tested separately. 



1.5 V Vcc 



1. Each input is tested separately. 



Fig. 1 



Fig. 2 



Fig. 3 



Vcc 



Vcc 



Vcc 




1. Each input is tested separately. 



Fig. 4 



i los 



1. Each gate Is tested separately. 




Fig. 5 



1. LOW level and HIGH level conditions are tested. 

2. All gates are tested sinaultaneously. 

3. Average supply current per gate: 

^ 'CCH + 'CCL 

CC{AVG) 2x No. of gates in package 

Fig. 6 



B 



Vcc 



VinCh 



T 



-O VoH 



Vcc 



V|L O 





n^ 'OH 



1. Each input is tested separately. 1. Each input Is tested separately. 1. Both inputs are tested simultaneously. 



Fig. 7 



Fig. 8 



Fig. 9 




V|L O 





1. Each input is tested separately. 
Fig. 10 



1. Each Input is tested separately. 

Fig. 11 

♦Arrows indicate actual direction of current flow. 



1. Each input is tested separately. 
Fig. 12 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



DC TEST CIRCUITS* (Continued) 



Vqc 



'OS 



1. Each gate is tested separately. 
Fig. 13 



vcc 

? 




vo 






1 1 



Fig. 15 



Vcc 

o 



V|N 




'oh 



VOH 



Fig. 17 



Vcc 

o 




'OS 



1. Each inverter is tested separately. 
Fig. 19 



V|N 



Vcc 

li 



'cc 



ry 




-OPEN 



1. Low level and high level conditions are tested. 

2. All gates are tested simultaneously. 

Fig. 14 



Vcc 

o 



VjlM 




r\'OH 

VoH ^ 

1 T 



Fig. 16 



Vcc 

o 



'IL 



V|N 



'IH 




OPEN 



Fig. 18 



'cc 



ViNcv 



'PC 




OPEN 



1. All inverters are tested simultaneously. 
Fig. 20 



*Arrows indicate actual direction of current flow. 
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FAIRCHILD SERIES TTL/SSI 



DC TEST CIRCUITS* (Continued) 



PARAMETER MEASUREMENT INFORMATION 



4.5 V 



%^ o^CC 



VlN^ 




1. Each AND section is tested separately. 
Fig. 21 



4.5 V 



openI I Vi 



ycc 




OPEN 



a.) 



OPEN 



1. Each input is tested separately. 
Fig. 23 




1. Each gate is tested separately. 
Fig. 25 




V|No I .. 



1. Each pair of inputs is tested separately. 
Fig. 22 




OPEN 



B 



1. Each input is tested separately. 
Fig. 24 




OPEN 



1 . All gates are tested simultaneously. 
Fig. 26 



'Arrows indicate actual direction of current flow. 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



DC TEST CIRCUITS* (Continued) 



--r 




OPEN 



1. All gates are tested simultaneously 
Fig. 27 




Fig. 28 



. 1 N 



vcc 




-L. ^ 



ill r - Vol ® 

}E(Q) 



Vbe 

jL 



Fig. 29 




T^ 



'oh 



VOH 



© 



ii 



Fig. 30 



Vcc 



V|N. 




SEE NOTE 2 

-SEE NOTES 



4.5 V 



ycc 



V|N 



'IL 




'off 



i- 



1 . All inputs are tested simultaneously. 

2. Deleted on 9H60/5460, 7460 

3. Deleted on 9N60/5460, 7460 

Fig. 31 



1. Each Input Is tested separately. 



Fig. 32 



"Arrows indicate actual direction of current flow. 



FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



DC TEST CIRCUITS* (Continued) 



Vqc 



V|N o- 




OPEN 



I 'on 



Vl 



Fig. 33 



OPEN 




1. "On" and "off" conditions are tested separately. 

2. All gates are tested simultaneously 



Fig. 35 



V|N 



TEST 

PER 

TRUTH 

TABLE 



HMi— ^ 



Vqc 



"IH 



V|N o- 




OPEN 



1. Each input is tested separately. 
Fig. 34 



V|N 



TEST 

PER 

TRUTH 

TABLE 



-^ 



'1^ 



-<^ 



K1 
K2 



vcc 

1_1 



rr 



X 



'oh 



U V0H(|) 



I 



1. Each output is tested separately. 

2. Preset and clear are tested with V|[\j(£.|ock) ^ 0. 

Fig. 36 



K1 ^ 
K2 L Q 

CLEAR 



-J^*> A y \c\ 



Vcc 



PRESET 
J 



Q 



CLOCK 



ri 




J 



T 

Vol 



;^ 



0) 



'OL 



1. Each output is tested separately. 
Fig. 37 

'Arrows indicate actual direction of current flow. 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



DC TEST CIRCUITS* (Continued) 



4.5 V 
Q 



TEST TABLE 



l|L 
V||MO— ^ 



SEE 

TEST 

TABLE 



-H 






-^^>- 



vcc 

1^ 



PRESET 



CLOCK 



__y CLEAR 



Q - 



^OPEN 



Apply V|M 
(Test I|l) 


Apply 4.5 V 


Ground 


Apply Momentary 
GND, then 4.5 V 


J2 


J1 


J* 


Clear 


J1 


J2 


J* 


Clear 


J* 


None 


None 


None 


K2 


K1 


K* 


Preset 


K1 


K2 


K* 


Preset 


K* 


None 


None 


None 


Clock 


None 


None 


None 


Preset 


K1 and K2 


K* 


None 


Clear 


J1 and J2 


J* 


None 



1. Each output is tested separately. 



Fig. 38 



vcc 

Q 



>IH 



V|NO 



_r 



SEE 

TEST 

TABLE 



-N ^ 



-^ 



K1 ~X 

K2 



\ "CC 



TEST TABLE 



PRESET 

J Q|- 

CLOCK 

K Q 

CLEAR 



?OPEN 



Apply V|N 
(Test I|h) 


Ground 


Apply 4.5 V 


J2 


J1 and Clear 


J* 


J1 


J2 and Clear 


J* 


J* 


None 


None 


K2 


K1 and Preset 


K* 


K1 


K2 and Preset 


K* 


K* 


None 


None 


Clock 


None 


None 


Preset 


K1 and K2 


K* 


Clear 


J1 and J2 


J* 



1. Each input is tested separately. 

2. Ice 's measured with clear at GND, then with preset at GND. 



Fig. 39 



Vcc 

o 



VjN O- 



^ _^ 



OPE 



^C 



rOH 



OPEN 



J2 

y 



K1 ^ 

K2 



J-|k>C_M 



PRESET 
J 



CLOCK 



K 
CLEAR 



Tl 



•os 



1. Each output Is tested separately. 

Fig. 40 

•Arrows indicate actual direction of current flow. 



6-6 



FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



DC TEST CIRCUITS* (Continued) 



'IN' 



TEST 

PER 

TRUTH 

TABLE 



K1 
K2 
K3 



^ 



J1 
J2 

C CLOCK 



vcc 

2^ 



PRESET 
J Q 



K Q 

CLEAR 



Y 



T 



J 



^ 



OH 



VOH (P 

11 



VjN' 



TEST 

PER 

TRUTH 

TABLE 



^ 



K1 

K3 y 



Vcc 



PRESET 
J Q 



■^ -J 

ic n 1 



K Q 

CLEAR 



T 



lOL 



Vol (T) 



1. Each output is tested separately. 
Fig. 41 



1. Each output is tested separately. 



Fig. 42 



4.5 V 



VjN 





l 




r- 



SEE 

TEST 

TABLE 



Vcc 

2^ 



qCLOCK 

K Q 

CLEAR 



T 



OPEN 



1. Each input is tested separately. 



TEST TABLE 



Apply V|N 
(Test I|l) 


Apply Momentary 
GND, then 4.5 V 


Apply 4.5 V 


Clock 


Preset 


J1, J2, J3, K1,K2,and K3 


Clock 


Clear 


J1, J2, J3, K1,K2, and K3 


Preset 


None 


J1,J2, J3, K1,K2,and K3 
J1, J2, J3,K1,K2, and K3 


Clear 


None 


J1 


Clear 


Clock, J2, and J3 


J2 


Clear 


Clock, J1, and J3 


J3 


Clear 


Clock, J1, and J2 


K1 


Preset 


Clock, K2, and K3 


K2 


Preset 


Clock, K1, and K3 


K3 


Preset 


Clock, K1, and K2 



9H102/54H102,74H102 



Fig. 43 



Apply V|N 
(TestliL) 


Apply 4.5 V 


Ground 


Clock 


J1,J2,J3,K1,K2,K3, Clear 


Preset 


Clock 


J1,J2,J3,K1,K2,K3, Preset 


Clear 


Preset 


J1 , J2, J3, K1 , K2, K3, Clock, Clear 


None 
None 
Clear 


Clear 


J1 , J2, J3, K1 , K2, K3, Clock, Preset 


J1 


J2, J3, K1, K2, K3, Clock, Preset 


J2 


J1 , J3, K1, K2, K3, Clock, Preset 


Clear 
Clear 
Preset 
Preset 
Preset 


J3 


J1, J3, K1, K2, K3, Clock, Preset 


K1 


J1 , J2, J3, K2, K3, Clock, Clear 


K2 


J1,J2,J3,K1,K3, Clock, Clear 


K3 


J1,J2,J3,K1,K2, Clock, Clear 



B 



VjNo^ 



l|H 



r 



SEE 

TEST 

TABLE 



Vcc 

iJl'cc 



-C CLOCK 



K Q 

CLEAR 



T 



^OPEN 



1. Each input is tested separately. 

2. Ice '^ measured with clear at GND, then with preset at GND. 



♦Arrows indicate actual direction of current flow. 



Fig. 44 



TEST TABLE 



Apply V|N 
(Test I|h) 


Ground 


Clock 


Preset, Clear, J1, J2, J3, K1 , K2, and K3 


Preset 


Clock, K1,K2,and K3 


Clear 


Clock, J1,J2, and J3 


J1 


Clock, Clear, J2, and J3 


J2 


Clock, Clear, J1, and J3 


J3 


Clock, Clear, J1, and J2 


K1 


Clock, Preset, K2, and K3 


K2 


Clock, Preset, K1, and K3 


K3 


Clock, Preset, K1, and K2 



9H102/54H102,74H102 



Apply V|M 
(Test I|h) 


Ground 


4.5V 


Clock 


J1, J2, J3, K1, K2, K3, Preset 


Clear 


Clock 


J1,J2,J3,K1,K2,K3, Clear 


Preset 


Presetf 


J1,J2, J3, K1,K2, K3, Q 


Clock, Clear 


Cleart 


J1,J2, J3, K1,K2, K3, Q 


Clock, Preset 


J1 


J2, J3, Clock, Preset 


K1,K2,K3, Clear 


J2 


J1, J3, Clock, Preset 


K1,K2,K3, Clear 


J3 


J1, J2, Clock, Preset 


K1,K2,K3, Clear 


K1 


K2, K3, Clock, Clear 


J1,J2,J3, Preset 


K2 


K1,K3, Clock, Clear 


J1,J2,J3, Preset 


K3 


K1, K2, Clock, Clear 


J1,J2,J3, Preset 



^Duration of this test should not exceed 1 second. 



6-7 



FAIRCHILD SERIES TTL/SSI 



DC TEST CIRCUITS* (Continued) 



PARAMETER MEASUREMENT INFORMATION 



V|N 



4.5 V 
O 



K1 
K2 
K3 



J 



Vcc 9 



-^^ 



PRESET 
J Q 



C. CLOCK 



K Q 
CLEAR 



1. Each output is tested separately. 
Fig. 45 



'OS 



V|N 



TEST 

PER 

TRUTH 

TABLE 



Vcc 



PRESET 
J Q 



C CLOCK 



K Q 

CLEAR 



T 



'oh 



vo 



11 



1. Each flip-flop is tested separately. 

2. Each output is tested separately. 

3. Preset is applicable for 9H78/54H78, 74H78 only. 

Fig. 46 



V|N 



TEST 

PER 

TRUTH 

TABLE 



Vcc 



PRESET 
J Q 



CLOCK 



K Q 

CLEAR 



T 




1. Each flip-flop is tested separately. 

2. Each output is tested separately. 

3. Preset Is applicable for 9H78/54H78, 74H78 only. 

Fig. 47 



4.5 V 
o 



Vcc 



l|L 



V|N 



SEE 

TEST 

TABLE 



LJ 



PRESET 
J Q 



CLOCK 



K Q 

CLEAR 



>OPEN 



Fig. 48 



TEST TABLE 



Apply V|M 
(Test 1 1 l) 


Apply Momentary 
GND 


Apply 4.5 V 


Clock 


Clear (See Note 2) 


JandK 


Clear 


None 


Clock and J 


Preset 


None (See Note 5) 


Clock and K 


J 


Q (See Note 3) 


Clock and Clear 


K 


Q (See Note 3) 


Clock and Clear 



1. Each flip-flop is tested separately. 

2. Apply momentary ground, then 4.5 V. 

3. After application of momentary ground, Q and Q 
are left floating. 

4. Ground all inputs of the unused flip-flop. 

5. Preset is applicable for 9N76/5476, 7476 circuits only. 



"Arrows indicate actual direction of current flow. 
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DC TEST CIRCUITS* (Continued) 



TEST TABLE 



l|H 



V|N 



SEE 

TEST 

TABLE 



") Vcc 

HI"' 



PRESET 
J Q 



<3 CLOCK 



K ( 

CLEAR 



i^OPEN 



Apply V||s] 
(Test I|h) 


Ground 


Apply Momentary 
GND, then 4.5 V 


Clock 


Clear, J, and K 


None 


Clear 


Clock and J 


None 


Preset (See Note 1 ) 


Clock and K 


None 


J (See Note 1) 


Clock and Clear 


Preset 


K (See Note 1) 


Clock and Preset 


Clear 



1 . Preset is applicable for 9N76/5476, 7476 circuits only. 

2. Ice 's measured (simultaneously for both flip-flops) for 
the following conditions: 

a. J = K = Clock = Clear = GND. For 9N76/5476, 7476: 
Preset = 4.5 V. 

b. For 9N73/5473, 7473: J = Clear = 4.5 V, K = GND, 
and apply momentary 4.5 V, then GND to Clock. 
For 9N76/5476, 7476: J = K = Clock = Preset = GND, 
and Clear = 4.5 V. 

3. Each flip-flop is tested separately for l||-|. 



Fig. 49 



2.4 V 
O 



(►-— C 



Vcc 

1 



VinO- 



CLOCK 

K G 

CLEAR 

J 



s 



(See Note 2) 



± ± 



Jios 



1. Each flip-flop is tested separately. _ 

2. Test circuit shows setup for testing Q. When testing Q, 
apply 2.4 V to Clear, ground Q, and limit duration of 
test to 100 ms. 

Fig. 50 



V|N 



TEST 

PER 

TRUTH 

TABLE 



Vcc 



PRESET 



CLOCK Q 
CLEAR 



rr 



^ 



'OH 



VOH 







1. Each flip-flop is tested separately. 

2. Each output is tested separately. 

Fig. 52 



V|N 



X> 1 Mnn ' 



Vcc 

4.5 VQ j> ? 

IP 



PRESET^ 
J Q 



CLOCK 

K Q 

CLEAR 



^ 



.-^ 



B 



'OS 



1. Each flip-flop is tested separately. 
Fig. 51 



V|N 



TEST 

PER 
TRUTH 
TABLE 



Vcc 



PRESET 
D Q 



CLOCKS 
CLEAR 



TJ 



^ 



'OL 



vo 



^ d) 



1. Each flip-flop is tested separately. 

2. Each output is tested separately. 



Fig. 53 



*Arrows indicate actual direction of current flow. 
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DC TEST CIRCUITS* (Continued) 



4.5 V 
O 



"IL 



V|N O ^ 



J-^ 



SEE 

TEST 

TABLE 



vcc 

Q 



PRESET 
D Q 

CLOCK Q 
CLEA R 

T 



OPEN 



Fig. 54 



TEST TABLE 



Apply V|N 
(Test 1 1 l) 


Apply 4.5 V 


Apply GND 


Clock 


Clear 


Preset and D 


Preset 


Clear 


Clock and D 


Clear 


Clock, D, and Preset 


None 


D 


Clear and Clock 


Preset 



1. Each flip-flop is tested separately. 

2. Each input is tested separately. 



I|H 



VjNO- 



SEE 

TEST 

TABLE 



Vcc 

Q 



TEST TABLE 



Ice (See Note 4) 



PRESET 
D Q 

CLOCK Q 
CLEAR 



Apply V|N 
(Test I|h) 


Apply 4.5 V 


Apply GND 


Clock 


Clear and D 


Preset 


Clock 


Preset and D 


Clear 


Preset 


Clear and D 


Clock (See Note 3) 


Clear 


Preset 


Clock, D, and Q 


Clear 


Preset 


Dand Clock (See Note 3) 


D 


Preset and Clock 


Clear 



OPEN 



1. Each flip-flop is tested seperately. 

2. Each input is tested seperately. 

3. GND is momentarily applied to clock, then 4.5V. 

4. For 9N74/5474, 7474: Ice 's measured with D, clock, and preset at GND, 
then with D, clock, and clear at GND. 

5. For 9H74/5474, 74H74: Ice is measured simultaneously for both flip-flops 
with D. Clock, and Preset at GND, then with D, Clock, and Clear at GND. 

Fig. 55 



V|N 



^ 



OPEN 



{: 



PRESET 
D Q 

CLOCK Q 
CLEAR 

r 



Vcc ^ 



^ 



'OS 



Each input Is tested separately. 

Fig. 56 

'Arrows indicate actual direction of current flow. 
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DC TEST CIRCUITS* (Continued) 



10 kl2 
■wv^ f o Vcc 



V|Ha 



ILo 




Fig. 57 



9 4.5 V 



SEE 
V|No ^ -» NOTE 



"IL 




0.1 mF open 



'a2 



r 



^ 



Vqc 



11 10 9 
Q 



OPEN 



1. Each input is tested separately. Input not being tested is at 4.5 V. 
Fig. 58 



D 



9 4.5 V 

a"i 

A2 




0.1 mF open 
[)[] I |— °vcc 



V||\|0- 



•IL 



^ 



11 109 
Q 



OPEN 



-o (momentary GND, then OPEN) 



Fig. 59 



l|H 



V|MO- 



•l SEE 
NOTE 



0.1 mF OPEN 




> 

^_y 



I — °vcc 



11 10 9 
Q 

Q 



OPEN 



-T 

1. Each input is tested separately. Input not being tested is at ground. 

Fig. 60 

* Arrows indicate actual direction of current flow. 
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DC TEST CIRCUITS* (Continued) 



ViivjO 



0.1 juF OPEN 



r-oVcC 




OPEN 



Fig. 61 



OPEN 




1. Pin 10 is grounded after all other 
indicated grounds are made. 

Fig. 62 



OPEN 
0.1 mF Vqc 




Fig. 63 



0.1 mF "^CC 




OPEN 



X 4, _L 

1. Quiescent and fired conditions are tested. 
Fig. 64 



* Arrows indicate actual direction of current flow. 
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DC TEST CIRCUITS* (Continued) 



V|HO 




Vino 



Fig. 65 V|H,VoL 




OPEN 



Fig. 67 l|H 



V|LO 




Fig. 66 V|L, loH 



V|N O 



Fig. 68 l|L 



O Vqh 




OPEN 



B 



V|N O 




OPEN 



All inverters are tested simultaneously 



Fig. 69 IcCH- 'CCL 



'Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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DC TEST CIRCUITS* 



V,hO 




Fig. 70 V|H, loH 



V|nO 



Fig. 72 l|H 



O VoH 




OPEN 



V|L O 




Fig. 71 V|L,VoL 



VllSl^ 




Fig. 73 l|L 



OPEN 



V|N C> 




OPEN 



All buffers/drivers are tested simultaneously. 



Fig. 74 IcCH' 'CCL 



'Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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DC TEST CIRCUITS* (Continued) 



vcc 



V(H 




VOH 1 

1 if 



'oh 



Both inputs are tested simultaneously. 



Fig. 75 V|H, Vqh 



Vcc 



V|H 




'OH 
— O VoH 



Fig. 76 V|H, loH 



Vcc 



l|H 



Vino- 




OPEN 



Each input is tested separately. 
Fig. 78 l|H 



Vcc 



4.5 V 




1 



'OS 



Each gate is tested separately. 



Fig.80 Iqs 



Vcc 



V|lO- 




VOL_L 

1 it 



'OL 



Each input is tested separately. 
Fig. 77 V|L,VoL 



Vcc 



4.5 VO^ 



Vino- 




open 



l|L 



Each input is tested separately. 
Fig. 79 l|L 



I 



Vcc 

'CCL 1? i 'CCH 



VjN 



OPEN 



1. HIGH level and LOW level conditions are tested. 

2. All gates are tested simultaneously. 



Fig. 81 IcCH' 'CCL 



'Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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DC TEST CIRCUITS* (Continued) 



Vcc 

O 



Vt+o- 



lT+ 




ST 



Vol J_ 

i I 



<0L 



Fig. 82 Vt+. It+.Vql 



4.5 V Vcc 

Q 9 



Vj-O 




ST 



^ 



'oh 



It- 



T 

VOH _1_ 

i T 



Fig. 83 Vt_, Ij-, Vqh 



Vcc 
o 



l|H 



V|NO- 




ST b— OPEN 



Each input is tested separately. 
Fig. 84 l|H 




OPEN 



Each input is tested separately. 
Fig. 85 V|,VcdJ|L 



Vcc 
o 




ST 



'OS 



Each gate is tested separately. 
Fig. 86 I OS 



'CCH 



Vcc 



V|NO- 



'CCL 




ST 



OPEN 



Fig. 87 IcCH' 'CCL 



♦Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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DC TEST CIRCUITS* (Continued) 



V|H ^ 



?vcc 

■i-^ 'OL 

i t 



Both inputs are tested simultaneously 



Fig. 88 V|H,VoL 



"IH I 



vcc 



V|N o- 



PO- 



OPEN 



Each input is tested separately. 



Fig. 90 l|H 



V,Lo- 



VCC 




See Note 2 



'oh 



VoHil 

II 



VOH 

'oh 



1. Each input is tested separately. 

2. Iqh 's tested at Vqh = 12 V and 
Vqh is tested at Iqh ^ ^ '^^■ 

Fig. 89 V|l,VohJoH 



4.5 Vo- 
V|No- 



9 Vcc 



3 



■OPEN 



l|L 



Each input is tested separately. 



Fig. 91 l|L 



E 



V|N 



Vcc 

'CCH |?j 'CCL 



t? 



•OPEN 



High-level and lovy-level output conditions are tested. 



Fig. 92 IcCH. 'CCL 



*Arrows Indicate actual direction of current flow. Current into a terminal is a positive value. 
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FAIRCHILD SERIES TTL/SSI 



DC TEST CIRCUITS* (Continued) 



PARAMETER MEASUREMENT INFORMATION 





NOTES: 

1. Each output is tested separately. 

2. Vqh is also tested using clear and preset Inputs. 

Fig. 93 V|H,V|L,VoH 



NOTE: Each output is tested separately. 



Fig. 94 V,H,V|L,VoL 



£ 



T 



NOTE: V|[yj is applied and I m 's measured separately for each input. All other inputs are grounded. 

Fig. 95 l|H 



L 



"II 



_ 








vcc 






A 1 




-d > 


J57J2 

1 y 


PRESET 
J 

CLOCK 

K a 

CLEAR 
























^ l: 
^ r 


- 


KJ/K2 








J I 


J 











TEST TABLE 



NOTES: 

1. Each input is tested separately. 

2. V I [^ is applied and 1 1 1_ is measured 
separately for each input. 

3. All unspecified inputs are at 4.5 V. 



Fig. 96 l|L 



Apply V|N 
(Test I|l) 


CONDITIONS ON OTHER INPUTS 


Apply 0.4 V 


Apply GND 


Clock 


None 


None 


Preset 


Clear 


Clock 


Clear 


Preset 


Clock 


J1 


J2"I0R 4.5 V TO J2) 


Clock, Clear 


J2'I0R J2) 
J3 


None 


Clock, Clear 


J2"(0R 4.5 V TO J2) 


Clock, Clear 


JK 


J5;k2 (0R4.5 VTO J2, K2) 


Clock, Clear 


JK 

K1 


35: T^ (OR 4.5 V TO J2, K2) 


Clock, Preset 


K7 (OR 4.5 VTO K2) 


Clock, Preset 


K2 lOR K21 


None 


Clock, Preset 


K3 


K7 (OR 4.5 VTO K2) 


Clock, Preset 



f"^ I, 



n 



-"^^>- 



o- 



Fig. 97 Ice 

'Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



DC TEST CIRCUITS* (Continued) 



vcc 

o 



V|H O- 



€> 



t 

VOH 

1 



'oh 







1. Each input is tested separately. 
Fig. 98 



Vcc 



V|H O- 
OPEN- 



l|H 



OPEN 



1. Each input is tested separately. 
Fig. 100 



Vcc 
o 



V|L O- 



V|H O- 



O 



'OS 



1. Each gate is tested separately. 
Fig. 102 



Vcc 

Q 



VjN O 



cOrn^" 



Vol 



i? 



1. Low level and high level input conditions are tested. 
Fig. 99 



Vcc 
o 



OPEN 



VilO- 



'IL 



)L> 



OPEN 



B 



1. Each input is tested separately. 
Fig. 101 



Vcc 



i'cc 



Vino- 



to 



OPEN 



1. Low level and high level input conditions are tested. 
Fig. 103 



"Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 



6-19 



FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



DC TEST CIRCUITS* 

r— -r--% 




OPEN 
:r— O Vx 



OPEN 



'lN5? 



-H -' 



Fig. 104. 



^3 



V|N^ 



vcc 




■OPEN 



'oh 



rcy 



VOH (fc 

1 



1. Each AND section is tested separately. 



Fig. 105. 



4.5 V 



Vcc 



V|N 




OPEN 



;;i 



'OL 



tOlil 



Vol 



1. Each set of inputs is tested separately. 



Fig. 106. 



4.5 V o 



OPEN 



{Oi 



V|N o- 



vcc 



"IL 
OPEN { 




OPEN 
OPEN 



OPEN 



{lO^ 



1. Each input of each AND section 
is tested separately. 



Fig. 107. 



OPEN 



{Oi 



,h| 



Vcc 



V|N 



open|_j V 



open 

OPEN 



■OPE 



1. Each input of each AND section 
is tested separately. 



Fig. 108. 



Vcc 




OPEN 



i=r> 



•os 



Fig. 109. 



1 




y^ 




^cc 

1 




1 . . 




'cc 

' > OPEN 




_J\ 






-J ^l rtnr-M 




1 "'" 


iV 






r 




^ 


1. Logical 


and logical 1 


conditions are tested 






Fig. 


11 


0. 



♦Arrows indicate actual direction of current flow. 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



DC TEST CIRCUITS* (Continued) 




Fig. 111. 



4.5 V Vcc 



V,L^ 



•off 

-^=^ VqfF 



1. Each input is tested separately. 



Fig. 113. 



VlNoX 



Vcc 




M3^i 



vi 



1. Each AND section is tested separately. 



4.5 V o 




Fig. 112. 



Vcc 

o 



V|H o ,> 



'on 



'ON CD 



I 



Von 

1 i 1 



1. All inputs are tested simultaneously. 
Fig. 114. 



4.5 V 



V|N 



Qi 



Vcc 

9 Vi 




^^lyi 1 




'off 



1. Each set of inputs is tested separately. 



Fig. 115. Fig. 116. 

* Arrows indicate actual direction of current flow. 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



DC TEST CIRCUITS* (Continued) 



V|N oS. 




]^iy^ 



1. Each AND section is tested separately. 



Fig. 117. 



4.5 V 



open{^3. 



V|N» 




OPEN 



{C>^ 



1. Each input is tested separately. 



Fig. 118. 




1. Each input is tested separately. 
Fig. 119. 




VjN o *■ 



ez>j^ 



1. On and off conditions are tested separately. 



Fig. 120. 



V|N 




V||\j, 



TEST 

PER L' 
TRUTH 
TABLE 




1. Each output is tested separately. 



Fig. 121. 



1. Each output is tested separately. 



Fig. 122. 



* Arrows indicate actual direction of current flow. 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



DC TEST CIRCUITS* (Continued) 



4.5 V 




o 


— — 




— »> 




l|L 


SEE 


d^ 


TEST 


^IN 


TABLE 




— ► 












PRESET TABLE 



J Q 



Vqc 

o SEE 
7> T TEST 



<ik 



K Q 



T 



-OPEN 



1. Each input is tested separately. 



TEST TABLES 



(a) 



9H71/54H71,74H71 



9H101/54H101,74H101 



Apply V|N 
(Test I|l) 


Apply 4.5 V 


Apply 
Momentary 

GND 
then 4.5 V 


GND 


Clock 


J1 A,J1 B,J2A,J2B,K1 A,K1 B,K2A, and K2B 


Preset 


None 


ClockCs) 


J1 A,J1 B,J2A,J2B,K1 A,K1 B,K2A,K2B, and Preset 


None 


Q 


Preset 


J1 A,J1 B,J2A,J2B,K1 A,K1 B,K2A,K2B, and Clock 


None 


None 


J1A(b) 


JIB and Clock 


None 


Q 


J1B(b) 


J1 A and Clock 


None 


Q 


J2A(b) 


J2B and Clock 


None 


Q 


J2B<t>) 


J2A and Clock 


None 


Q 


K1A 


KIBand Clock 


Preset 


None 


K1B 


K1A and Clock 


Preset 


None 


K2A 


K2B and Clock 


Preset 


None 


K2B 


K2A and Clock 


Preset 


None 



Apply V|M 
(Test I|l) 


Apply 4.5 V 


Ground 


Clock 


J1A, JIB, J2A, J2B, K1A, K1B, K2A, K2B 


Preset 


Preset 


J1A, JIB, J2A, J2B, K1A, K1B, K2A, K2B, Clock 


None 


J1,A(b) 


JIB, J2A, J2B, K1A, K1B, K2A, K2B, Clock, Preset 


Q 


J1B<b) 


J1A, J2A, J2B, K1A, K1B, K2A, K2B, Clock, Preset 


Q 


J2A(b) 


J1A, JIB, J2B, K1A, KIB, K2A, K2B, Clock, Preset 


Q 


J2B(b) 


J1 A, JIB, J2A, K1A, KIB, K2A, K2B, Clock, Preset 


Q 


K1A 


J1A, JIB, J2A, J2B, KIB, K2A, K2B, Clock 


Preset 


K1B 


J1A, JIB, J2A, J2B, K1 A, K2A, K2B, Clock 


Preset 


K2A 


J1A, JIB, J2A, J2B, K1A, KIB, K2B, Clock 


Preset 


K2B 


J1A, JIB, J2A, J2B, K1A, KIB, K2A, Clock 


Preset 



f^hnputs and outputs not specified are open. 
(t')Duration of this test should not exceed 1 second. 



Fig. 123. 



I 




4*}l^: 



Each input is tested separately. 

\qq Is measured for each of the following conditions: 

A) J1A = JIB = J2A = J2B = K1A = KIB = K2A = 

K2B = Preset = 4.5 V, and Clock = 

momentary 4.5 V, then Gnd. 



TEST TABLES 



(a) 



9H71/54H71,74H71 



9H101/54H101,74H101 



Apply V|N 
(Test I|h) 


Ground 


Clock 


J1A,J1B,J2A,J2B,K1A,K1B,K2A,K2B, and Preset 


Clock(b) 


J1A,J1B,J2A,J2B,K1A,K1B,K2A,K2B, Preset and Q 


Preset 


K1A,K1B,K2A,K2B, Clock, and Q 


J1A 


JIB, Clock, and Preset 


JIB 


J1 A, Clock, and Preset 


J2A 


J2B, Clock, and Preset 


J2B 


J2A, Clock, and Preset 


KIA(b) 


KIB, Clock, Preset, and Q 


K1B<b) 


K1A, Clock, Preset, and Q 


K2A<b) 


K2B, Clock, Preset, and Q 


K2B<b) 


K2A, Clock, Preset, and Q 



Apply V|N 
(Test I|h) 


Ground 


Apply 4.5 V 


Clock 


J1A, J1B, J2A, J2B, K1A, KIB, K2A, K2B, Preset 


None 


Preset(b) 


J1A, JIB, J2A, J2B, K1A, KIB, K2A, K2B, Q 


Clock 


J1A 


JIB, J2A, J2B, Preset, Clock 


K1A, KIB, K2A, K2B 


JIB 


J1A, J2A, J2B, Preset, Clock 


K1A, K1B,K2A, K2B 


J2A 


J1A, JIB, J2B, Preset, Clock 


K1A, KIB, K2A, K2B 


J2B 


J1A, JIB, J2A, Preset, Clock 


K1A, KIB, K2A, K2B 


K1A 


KIB, K2A, K2B, Clock 


Preset J1 A, JIB, J2A,J2B 


KIB 


K1A,K2A,K2B, Clock ^ 


Preset J1A, JIB, J2A,J2B 


K2A 


K1A, KIB, K2B, Clock 


Preset J1 A, JIB, J2A,J2B 


K2B 


K1A, KIB, K2B, Clock 


Preset J1A, JIB, J2A,J2B 



'^'inputs and outputs not specified are open. 

(b* Duration of this test should not exceed 1 second. 



Fig. 124. 

♦Arrows Indicate actual direction of current flow. 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



DC TEST CIRCUITS* (Continued) 



V|N O- 



r 



SEE 
TEST 
TABLE 



VCC 



SEE - 
TEST 
TABLE 



CLEAR 



T 



1. Each flip-flop is tested separately. 

2. Apply momentary ground, then 4.5 V. 

3. After application of momentary ground (<1 second) 
Q and 5 are left floating. 

4. Ground all inputs of the unused flip-flop. 

5. Preset is not applicable for 9H73/54H73, 74H73. 

6. Apply the same conditions simultaneously to both 
flip-flops when testing the 9H 108/54H108, 74H108. 



9H73/54H73, 74H73 
9H76/54H76, 74H76 
9H78/54H78, 74H78 



Apply V|N 
(Test I|lI 


Apply Momentary 
GND 


Apply 4.5 V 


Clock 


Clear (See Note 2) 


J and K 


Clear 


None 


Clock and J 


Preset 


None (See Note 5) 


Clock and K 


J 


Q (See Note 3) 


Clock and Clear 


K 


Q (See Note 3) 


Clock and Clear 



TEST TABLES 



9H103/54H103, 74 HI 03 



Apply V||vj 
(Test I|l) 


Apply GND 


Apply 4.5 V 


Clock 


Clear 


J, K 


Clear 


None 


Clock, J, K 


J 


Clear 


Clock, K 


Kt 


Q 


Clock, Clear, J 



^Duration of this test should not exceed 1 



9H106/54H106, 74H106 
9H108/54H108, 74H108 



Fig. 125. 



Apply V|M 
(Test I|l) 


Apply GND 


Apply 4.5 V 


Clock 


Clear 


J, K, Preset,(Note 6) 


Clock 


Preset 


J, K, Clear,(Note 6) 


Clear 


None 


Clock, Preset, J, K,(Note 6) 


Preset 


None 


Clock, Clear, J, K 


J 


Clear 


Clock, K Preset 


K 


Preset 


Clock, Clear, J 



l|H 



V|NC 



SEE 
TEST 
TABLE 



Vcc 



1 



CLEAR 



'CC 



SEE - 
TEST 
TABLE 



9H73/54H73, 74H73 
9H76/54H76, 74H76 
9H78/54H78, 74H78 



Apply V|(vj 
(Test I|h) 


Ground 


Apply Momentary 
GND, then 4.5 V 


Clock 


Clear, J, and K 


None 


Clear 


Clock and J 


None 


Preset (See Note 1 1 


Clock and K 


None 


J (See Note 1 ) 


Clock and Clear 


Preset 


K (See Note 1) 


Clock and Preset 


Clear 



1. Preset is not applicable to 9H73/54H73, 74H73; 
9H103/54H103, 74H103. 

2. \qq is measured (simultaneously for both flip-flops) for the 
following conditions: 

a. J = K = Clock = Clear = Gnd. 
Preset (when applicable) = 4.5 V. 

b. For 9H73/54H73, 74H73 and 9H103/54H103, 74H103. 
J = Clear = 4.5 V, K = Gnd, and apply momentary 4.5 V, 
then Gnd, to Clock. For 9H76/54H76, 74H76; 9H78/54H78, 
74H78.;9H108/5"*H108, 74H108: J = K = Clock = 

Preset = Gnd, and Clear = 4.5 V. 

3. Each flip-flop is tested separately except where Note 4 is 
referenced. 

4. Apply the same conditions to both flip-flops when testing the 
9H108/54H108, 74H108. 



TEST TABLES 



9H103/54H103, 74H103 



Apply V|M 
(Test I,h) 


Apply GND 


Apply 
4.5 V 


Clock 


Clear, J, K 


None 


Cleart 


Q, J, K 


Clock 


J 


Clock 


Clear, K 


K 


Clock, Clear 


J 



Fig. 126. 



9H106/54H106, 74H106 
9H108/54H108, 74H108 



Apply V|N 
(Test I|h) 


Apply GND 


Apply 4.5 V 


Clock 


Clear, J, K 


Preset,(Note 4) 


Clock 


Preset, J, K 


Clear,{Note 4) 


Cleart 


Q, J, K 


Preset, ClockfNote 4) 


Preset t 


Q, J, K 


Clear, Clock 


J 


Clock, Preset 


Clear, K 


K 


Clock, Clear 


Preset, J 



^Duration of this test should not exceed 1 second. 




1. Each output is tested separately. 

2. Test circuit shows setup for testing Q. When testing Q, apply 2.4 V 
to Preset, ground Q, and limit duration of test to 100 ms. 



Fig. 127. 
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SWITCHING CHARACTERISTICS 



L 



PULSE 

GENERATOR 

(See Note 1 ) 



FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



2.4 V 
INPUT ^ (, 



Vqc 



OUTPUT 
O 



GATE OR 
■-^INVERTER 
UNDER 
TEST 



•C|_ includes probe and jig capacitance. 



Rl 



^^<l-^^>H>l—^>h 



■^ "^ (See Note 3) 



TEST CIRCUIT FOR 9N00/5400. 7400; 9N02/5402, 7402; 9N04/5404, 7404; 9N10/5410, 7410; 9N20/5420, 7420; 
9N30/5430, 7430; 9N40/5440, 7440; 9N50/5450, 7450; 9N51/5451, 7451; 9N53/5453, 7453 and 9N54/5454, 7454 



INPUT 




PULSE 

GENERATOR 

(See Note 1 ) 



2.4 V 

9 
I 
I 
L_. 




OUTPUT Vcc = 5V 

$ 2 

I Rl 



GATE OR 

INVERTER 

UNDER — 
TEST 



±Cl* 



15 pF 



TEST CIRCUIT FOR 9N01/5401, 7401; 9N03/5403, 7403; 9N05/5405, 7405; 9N39/5439, 7439 



B 



INPUT 



OUTPUT 



-^to I— 




gen 



VOH 



Vol 



VOLTAGE WAVEFORMS 



NOTES: 

1. The generator has the following characteristics: Vge^ = 3.5 V, tg = 5 ns, t^ = 10 ns, tp = 0.5 us, 
PRR = 1 MHz, Zout ~ son. 

tpHL + ^PLH 

2. Propagation Delay = ~ 

3. When testing 9N00/5400, 7400 through 9N40/5440, 7440 (except 9N02/5402, 7402), connect 
all unused inputs to 2.4 V. When testing the 9N02/5402, 7402 or 9N50/5450, 7450 through 
9N54/5454, 7454, apply the input pulse to one input of one AND section and 2.4 V to all 
unused inputs of that AND section. All inputs or unused AND sections are grounded. 



Fig. A GATE PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 
SWITCHING CHARACTERISTICS (Continued) 



PULSE 

GENERATOR 

(See Note 1 ) 



INPUT 
9 



2.4 V 



Vcc = 5 V OUTPUT 

Q 9 




Rl 

^<-w>l->^ 

Cl* 



*Cl includes probe and jig capacitance. 



TEST CIRCUIT 



INPUT 



t1 

I I 

I -if- 2.1 y 

\-f- 1.5 V 



0.7 V/I^ 



H *o h— 



2.7 V^ I 
1.5 V-^l 
J-V 0.7 V 



gen 



OUTPUT 



-^ tPHL \*- 




■A *PLH (*- 




VOH 



Vol 



VOLTAGE WAVEFORMS 



NOTES: 

1. The generator has the following characteristics: Vggp = 3.5 V, tg = 5 ns, t-\ = 10 ns, tp = 0.5 ;lis, 
PRR = 1 MHz, Zout ~ son. 

tPHL + tpLH 

2. Propagation Delay = z 



Fig. B EXPANDER PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



SWITCHING CHARACTERISTICS (Continued) 



VcC = 5 V O » 



H<H<H<HH>f 



r 

T 




4<-M>h->H>h 



*C|_ includes probe and jig capacitance. 
9N70/5470, 7470 TEST CIRCUIT 



VCC = 5^ O <► 



4<h4<H<-il>f 



r 






E 



9N74/5474, 7474 TEST CIRCUIT 

NOTES: 

1. Preset or clear function of the 9N70/5470, 7470 can occur only when clock input is low. Gated inputs are inhibited. 

2. Clear and preset inputs of the 9N74/5474, 7474 dominate regardless of the state of clock or D inputs. 



; 1.5 V 

0.7 V 



PRESET INPUT 
PULSE GENERATOR 



1.5 V 
0.7 V 



• VoH 

-Vol 
Vqh 



VOLTAGE WAVEFORMS 

NOTE: 

3. Clear or preset input pulse characteristics: Vge^ = 3.5 V, tg = 5 ns, tp = 25 ns for the 
9N70/5470, 7470 and tp = 30 ns for 9N74/5474, 7474. 



Fig. C 9N70/5470, 7470 and 9N74/5474, 7474 PRESET/CLEAR PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



SWITCHING CHARACTERISTICS (Continued) 



Vcc = 5 V O 
CLOCK PULSE O 




ri<H<H<-M^ 



:i44H>H>l->f] 



OUTPUT 



OUTPUT 



CLOCK 

PULSE I y 2.7 V 

GENERATOR I X^i .5 v 
0.7 V afl 



2 

INPUT 
PULSE 
GENERATO 



gen 



gen 




*Cl includes probe and Jig capacitance. 
TEST CIRCUIT 



gen 



Vol 



VOLTAGE WAVEFORMS 



TEST TABLE 



Test 
No. 


Test 


Input 
A 


Input 
B 


Apply 2.4 V 


GND 


1 


tsetup at J* 


J* 


None 


J1, J2, K1, K2 


K* 


2 


tholciat J1,J2 


None 


J1,J2 


K1,K2 


J* and K* 


3 


tsetup at K* 


K* 


None 


J1, J2, K1, K2 


J* 


4 


tholdatK1,K2 


None 


K1,K2 


J1,J2 


J* and K* 



NOTES: 

1. Clock pulse (see note 3), input A, and input B are used to 
measure tgetup a"cl thojd- 

2. Clock frequency, tp|_|-) and tp^L (^''om clock to output) are 
measured in the toggle mode. Hold J = K = high level per truth 
table and apply clock pulse (see note 3). 

3. Clock pulse characteristics: Vggp = 3.5 V, t-j = 10 ns, tp = 20 ns, 
and PRR = 1 MHz. When testing fmax- ^^''V PRR- 

4. Input pulse characteristics: Vng^, = 3.5 V, tg = 5 ns. 



Fig. D 9N70/5470, 7470 FLIP-FLOP SWITCHING TIMES 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



SWITCHING CHARACTERISTICS (Continued) 



Vcc = 5V o ( 


h— — 

CLOCK PULSE 


Rl| 


2.4 V O— . 




1 "*" 


Iji \A lA , 


KJ ^ 




1 • <» " ▼ 1 
1 1 It 

r- i-r - i1 1 




, M <asL-lsL -ISl-, 








T r^ 


Kl K K 




II 




1 


1 1 
? 1 1 




1 , 










1 
1 


► 








J CLOCK K 
CLEAR PRESET 

Q Q 


1 






















■r^ST _, 




1 




1 




^^ TEST 




OUTPUT " 


- 




" OUTPUT 


















*c 


'L 


ncludes probe and jig capacitance. 



TEST CIRCUIT 



CLOCK 

INPUT PULSE 

(See Notes 1 and 2) 



-JtoL.- 




Q OR Q OUTPUT 



Q OR Q OUTPUT 



tPHL 



gen 



I 



VoH 



Vol 



U— tpi u-J 




VOH 



Vol 



VOLTAGE WAVEFORMS 



NOTES: 

1. Clock, J, and K input pulse characteristics: Vgen = 3.5 V, tg = 10 ns, t-] = 10 ns, tp = 20 ns, and 
PRR = 1 MHz. When testing fmax' vary PRR. 

2. For 9N72/5472, 7472, J = J1 • J2 ■ J3; and K = K1 • K2 • K3. 

3. Gated inputs{shown with dotted lines) are for the 9N72/5472, 7472 only. The 9N73/5473, 7473; 
9N107/54107, 74107 and 9N76/5476, 7476. Dual Flip-Flops have direct J and K inputs, and preset 
is not available on the 9N73/5473, 7473 and 9N107/54107, 74107. 

Fig. E 9N72/5472, 7472; 9N73/5473, 7473; 9N76/5476, 7476; 9N107/54107, 74107 FLIP-FLOP SWITCHING TIMES 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



SWITCHING CHARACTERISTICS (Continued) 




CLEAR 
INPUT ' 

TEST 



OUTPUT 



2,4 V 
Q 



rtt 



O — » 



r 



± L 



1 1 



'^^ 






1 1 

I T^COl 

\ o y 



■», ?^ 6 ^^ / 



J CLOCK K 
-C|CLEAR PRESET 



Q 



TEST CIRCUIT 



"I 1 



J 



-^-Cl* 



T 



^ — o 



PRESET 
INPUT 

TEST 



->H>HHn 



Cl* 



OUTPUT 



'C|_ includes probe and jig capacitance 



PRESET INPUT 
(9N72/5472, 7472; 
9N76/5476, 7476) 



gen 



Q OUTPUT I 



i%- Vqen 




Vol 



VOLTAGE WAVEFORMS 

NOTES: 

1. Clear or preset inputs dominate regardless of the state of clock or J-K inputs. 

2. Clear or preset input pulse characteristics: V^C ~ 3.5 V, tg = 5 ns, t^ = 10 ns, 
*p(clear) = tp(preset) = 25 ns, PRR = 1 MHz, and Zqu^ ^ 50^. 

3. Gates inputs (shown with dotted lines) are for the 9N72/5472, 7472 only. 
The 9N73/5473, 7473; 9N76/5476, 7476 and 9N107/54107, 74107 Dual 
Flip-Flops have direct J and K inputs, and preset is not available on the 
9N73/5473, 7473 or 9N107/54107, 74107. 

Fig. F 9N72/5472, 7472; 9N73/5473, 7473; 9N76/5476, 7476; 9N107/54107, 74107 PRESET/CLEAR PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



SWITCHING CHARACTERISTICS (Continued) 



Vcc = 5 V o •- 




OUTPUT 



D INPUT CLOCK 
(See Note 2) PULSE 



LA 



D CLOCK 
C^CLEAR PRESETk>- 



TEST CIRCUIT 



Cl* 



T 



♦-0 



TEST 



Rl 



iH<Hwm 



OUTPUT 
'C(_ includes probe and jib capacitance 



-HtiU- 



D INPUT (PULSE 
(See Note 2) 



D INPUT (PULSE B) 
(See Note 2) 



?I OUTPUT 



Q OUTPUT 



gen 



gen 




B 



Vol 



VOLTAGE WAVEFORMS 



NOTES: 

1. Clock input pulse has the following characteristics: Vge^ = 3.5 V, Xq = 10 ns, t-] = 10 ns, tp = 30 ns, and 
PRR = 1 i\/lHz. When testing fmax' ^^''y PRR- 

2. D input (pulse A) has the following characteristics: Vggn = 3.5 V, tg = 10 ns, t-j = 10 ns, 
^setup = 20 ns, tp = 60 ns, and PRR is 50% of the clock PRR. D input (pulse B) has the following 
characteristics: Vggn = 3.5 V, tg = 10 ns, t^ = 10 ns, thold = 5 ns, tp = 60 ns, and PRR is 50% of the clock PRR. 



Fig. G 9N74/5474, 7474 FLIP-FLOP SWITCHING TIMES 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



SWITCHING CHARACTERISTICS <Continued) 



2.4 V 



Q INPUT 



PULSE 

GENERATOR 

(See Note 1 ) 



TEST 

PER 
TRUTH 
TABLE 




A1 
A2 



Ct 



^ 



hir 



vcc 



11 10 9 



T 



TEST CIRCUIT 



OUTPUT Vcc 
9 




R L = 400r2 

^<-^>l->h>h 



Cl* 



LOAD CIRCUIT 1 



LOAD CIRCUIT 2 
(Same as 1) 



J 



'C[_ includes probe and jig capacitance 



INPUT PULSE 



/ B INPUT; 
\FOR AMA 



INVERT 
/A2 INPUTS 



OUTPUT Q 



siA 



V 

2.7 V 
1.5 V 
^^ 0.7 V 



gen 



tl 



to 



tPLH 



/ 



-/- 1.5V 



Vol 

VOH 



OUTPUT Q 



i*-^"^ 



1.5 V 



'tPHL' 



- -Vol 

VoH 



VOLTAGE WAVEFORMS 



NOTE: 

1 . The pulse generator has the following characteristics: Vgen = 3.5 V, tg = 5 ns, 
ti = 10 ns, tp > 50 ns, PRR = 1 MHz, and Zout ~ 5012. 



Fig. H 9N121/54121, 74121 SWITCHING TIMES 
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FAIRCHILD SERIES TTL/SSl 



PARAMETER MEASUREMENT INFORMATION 



SWITCHING CHARACTERISTICS (Continued) 



PULSE 

GENERATOR 

(See Note 1 ) 




T 



OUTPUT 





vcc 

o 



Rl = 40012 



^H<hHI->l->h 

— LOAD CIRCUIT 1 



I 1 

_j LOAD CIRCUIT 2 [ 

I (Same as 1) i 

I I 



*C|_ includes probe and jig capacitance 



TEST CIRCUIT 



'NPUT /2.7 V 2.7V\-1:5"J '" 
0.7 V/ V 07V 

" i« »t ^ 



thold 



B 



OUTPUT 



OUTPUT Q 



VOH 
1.5 V 

M '"" Vol 



a ^- \;. 

tp(out) 

-\^* ^/- 



VoH 



Vol 



VOLTAGE WAVEFORMS 



NOTE: 

1. The pulse generator has the following characteristics: Vge^, = 3.5 V, tg = 5 ns, 
t-] = 10 ns, tp = 50 ns, PRR = 1 MHz, and Zo^t ~ BOil. 



Fig, I tp(Qyt) (internal/minimum), thold 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



SWITCHING CHARACTERISTICS (Continued) 



PULSE 
GENERATOR 
(See Note 1) 




TEST CIRCUIT 



Vcc = 5 V 



>Rl - 110U 



Ci_' - 15 pF 



'C[_ includes probe and jig capacitance 



90%^ 
1.5 V- 



3.5 V 



Vol 



VOLTAGE WAVEFORMS 

NOTE: 

1. The generator has the following characteristics: tp^y = 0.5 jus, PRR = 1 IVIHz, Zgut ~ 5012. 

Fig. J PROPAGATION DELAY TIMES 



PULSE 
GENERATOR 
ISeeNote 1) 



Vcc ' 5 V 




> Ri_ = lion 



TEST CIRCUIT 



Cl' = 15 pF 



*C|_ includes probe and jig capacitance. 



■ 90% 
1.5 V 



90% - 
1.5 V 



VoH 



VOLTAGE WAVEFORMS 



Vol 



NOTE: 

1. The generator has the following characteristics: t^^ = 0.5 /us, PRR = 1 MHz, ZQ^J-l s; 50fl. 

Fig. K PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



SWITCHING CHARACTERISTICS (Continued) 



INPUT 2.4 V Vcc OUTPUT 
o 



PULSE 

GENERATOR 

(See Note 1 ) 




♦-► 




LOAD CIRCUIT FOR 
I 9N08/5408, 7408 i 



I 5RL = 400n 

I 



:Cl*= 15 pF 



ILOAD CIRCUIT FOR| 
I 9N09/5409, 7409 i 



*C|_ includes probe and jig capacitance. 



< 10 ns 



INPUT 




TEST CIRCUIT 



< 10 ns 



90% 
1.5 V 



90% 
1.5 V 



10%JL u 

I 



••pw 




*\ - y^Q" 



B 



3.5 V 



V 



tPLH 



tPHL 



OUTPUT 




1.5 V 




V 



1.5 V 



OH 



Vol 



VOLTAGE WAVEFORMS 



NOTE: 

1. The generator has the following characteristics: tp^^ = 0.5 /is, PRR = 1 MHz, ZQ^J^ ss 50ri. 



Fig. L PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



SWITCHING CHARACTERISTICS (Continued) 



INPUT 2.4 V Vcc OUTPUT 

<? <? 9 



PULSE 

GENERATOR 

(See Note 11 




|400n 

^<M->h->h->H 

Cl" = 15 pF 



TEST CIRCUIT 



'C|_ includes probe and jig capacitance 




90% 
1.7 V 




3V 



0.9 V jUi 

l \- 10% 



■VOH 



VOLTAGE WAVEFORMS 



Vol 



NOTE: 

1. The pulse generator has the following characteristics: tpyy = 0.5 /xs, PRR = 1 IVlHz, Zo^t ~ 5012. 

Fig. M PROPAGATION DELAY TIMES 



INPUT 2.4 V OUTPUT Vqc ' 5 V 





f 


> c 


> 


PULSE 

GENERATOR 

(See Note 1) 










' 



L> 



Cl» = 15 pF 



'C|_ Includes probe and jig capacitance. 



TEST CIRCUIT 



< 10 ns 



■2.7V 2.7 V" 

■1.5V 1.5 V- 

tpw 



"•I tPHL 



•VOH 



Vol 



VOLTAGE WAVEFORMS 

NOTE: 

1. The generator has the following characteristics: tp^ = 0.5 )us, PRR = 1 IVlHz, Zq^i^ si 50fi. 

Fig. N PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



SWITCHING CHARACTERISTICS (Continued) 



INPUT 
Q 



2.4 V 
Q 



PULSE 

GENERATOR 

(See Note 2) 



(See Note 1 ) 






vcc 

o 

«t — 



J1 

JK y 



J3 
J2/J2 



J 
K1 

K2/K2 
K3 



PRESET 



CLOCK 



J 
^ CLEAR 

_zt~ 



OUTPUT SRl 



iH<H->H>mn 



^Cl* Vcc 

OUTPUT |R|_ 



1 



i-KH-W-W-Wn 



^Cl* 



X" 4 



*Cl includes probe and jig capacitance. 



TEST CIRCUIT 



< 10 ns 



INPUT 



QOR Q OUTPUT 




P 



Vol 



VOLTAGE WAVEFORMS 



NOTES: 

1. Test circuit shown is for the 9N105/54105, 74105. When testing 9N104/54104, 74104, 
the J2 and K2 inputs are connected in parallel with the other J and K inputs. 

2. The pulse generator has the following characteristics: tpy^jciQ^-i^) = 250 ns, PRR = 1 MHe, Zgut ~ 50n. 



Fig. O PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



SWITCHING CHARACTERISTICS (Continued) 



2.4 V 



VCC 
o 



(See Note 1) t 



J INPUT o- 
CLOCK o- 
INPUT 



CLEAR 
INPUT 




M> 



K2/K2 
K3 



OUTPUT 



Rl 



PRESET 
J Q 



CLOCK 



Ik 

J CLEAR 




Cl* 




vcc 



TCl* 



'*C|_ includes probe and jig capacitance 



TEST CIRCUIT 



< 10 ns 



CLOCK 
INPUT 



J INPUT 



J U- < 10 ns 




CLEAR 
INPUT 



OUTPUT A 
(See Note 3) 



OUTPUT B 
(See Note 4) 



[**-tpw(clock)-*^ 

I — ^ I* — treiease(L) OR tsetup(H) <See Notes 3 and 4) 

T 



/ 



^•5^/ 



100 ns »'!*-t 




l*'"'pw(clear) 



1.5 V 



Tv^ 



1.5 V 



4 V 



— V 



■ 4 V 

V 
4 V 

V 
VOH 

Vol 

VoH 

Vol 



VOLTAGE WAVEFORMS 



NOTES: 

1. Test circuit shown is for the 9N105/54105, 74105. When testing 9N104/54104, 74104, the J2 input is 
connected in parallel with the other J inputs and K2 is grounded. 

2. The input pulses have the following characteristics: PRR = 1 MHz, tp^(ciQck) = 100 ns, and t^(c|gar) =100 ns. 
For duration of the J-input pulse, see Notes 3 and 4. 

3. Output A is valid for: 9N104/54104, 74104, treiease(L) ^ ''0 ns; 9N105/54105, 74105, treiease{L) ^ ■> "s. 

4. Output B is valid for: 9N104/54104, 74104, tsetup{H) ^35 ns; 9N105/54105, 74105, tsetup(H) ^ 10 ns. 



Fig. P INPUT SETUP/RELEASE TIMES 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



SWITCHING CHARACTERISTICS (Continued) 



FROM 
OUTPUT 
UNDER 

TEST 



OUTPUT Vcc 

Rl = 40012 




*Cl includes probe and jig capacitance. 



/-pi Cl* 

LOAD FOR OUTPUT UNDER TEST 



90% 
1.5 V 



*pw(clock) 



*setup 



J INPUT I 

1,5 V 



I INPUTS I 

'* ENABLED ^ 



DOR Q OUTPUT 



Q OR OUTPUT 



90%" 
1.5 V 



■Vol 



■VOH 



•Vol 



VOLTAGE WAVEFORMS 

NOTE: 

1. Both input pulses are supplied by generators with the following characteristics; 
PRR = 1 MHz, Zout ~ 50i2. Clock duty cycle = 50%. 

Fig. Q 



B 



OUTPUT Vcc 




*C|_ includes probe and jig capacitance. 



LOAD FOR OUTPUT UNDER TEST 



^90% 
■1.5V 



_!22br I 



■*pw(clock)- 



|«— < 10 ns 



\ I 

1.5 V\ I 



I 3.5 V 



J INPUT 1.5 V- 



QOR Q OUTPUT 



• Vol 



QOR OUTPUT 



V- VoH 



NOTE: 
1. Both 
^out 



VOLTAGE WAVEFORMS 

nput pulses are supplied by generators with the following characteristics: PRR = 1 MHz, 
« 50SI, clock duty cycle = 50%. 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



SWITCHING CHARACTERISTICS (Continued) 



INPUT Vcc = 5V OUTPUT 
9 9 



PULSE 

GENERATOR 

(See Note 1 ) 



n ■ 



^°Si 



:5on 



t=Cl* 



Rl 



^-^^>h^h^H 



INPUT 



OUTPUT 
(Si In Position A) 



OUTPUT 
(Si In Position B) 



'Cl includes probe and jig capacitance 



TEST CIRCUIT 



tl 



to 



10% 




90% 
1.5 V 



90% 
1.5 V 




h~tpHL 



-1.5 V 



-h-tPLH 



1.5 V 



.10% 



—\ tpLH 



1.5 V- 



1.5 V- 



tPHL 



VOLTAGE WAVEFORMS 



'gen 



■VoH 

Vol 

VoH 

■Vol 



NOTES: 

1. The generator has the following characteristics: Vgg,-, = 3.0 V, tg = t-j < 15 ns 
tp = 0.5 MS, PRR = 1 MHz, Zo^t ~ 500. 

tpHL + tPLH 

2. Propagation Delay = 

3. Each gate tested separately. 



Fig. S 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



SWITCHING CHARACTERISTICS 



INPUT 2.4 V 




vcc 



PULSE 

GENERATOR 

(See Note 1 ) 



OUTPUT 
O 



r 



r 

r-i 



GATE OR 

INVERTER 

UNDER 

TEST 

(See Note 2) 



■M" 



-^h-^>M^ 



L 



C|_ (See Note 4) 

^ LOAD CIRCUIT FOR 
DARLINGTON OUTPUTS 



_l 




LOAD CIRCUIT FOR "=- 
LOP_EN-COj-^LIECTOI^l£rPUT_S_ | 



TEST CIRCUIT 



' _| V|H 



INPUT 



INVERTING 

OUTPUTS 

(See Note 3) 



NON-INVERTING 

OUTPUTS 

(See Note 3) 




B 



Voul(O) 



tPLH h— — *\ tpHL 

VOLTAGE WAVEFORMS 



NOTES: 

1 The pulse generator has the following characteristics: V|(-| = 3V, V|l = OV, t^ =to=7 ns, PRR = 1 MHz, 
duty cycle = 50%, and ZquT ~ 50ri. 

2 Input conditions are established for each gate as follows: 

a. Input pulse is applied to one input and 2.4 V is applied to all unused inputs of the 9H00/54H00, 74H00; 
9H01/54H01, 74H01;9H04/54H04, 74H04; 9H05/54H05, 74H05; 9H10/54H 10, 74H10; 9H11/54H11, 74H11; 
9H20/54H20, 74H20; 9H21/54H21, 74H21; 9H22/54H22, 74H22; 9H30/54H30, 74H30; or 9H40/54H40, 74H40 gate. 

b. Input pulse is applied to one input of one AND section, and 2.4 V is applied to all unused inputs of that AND section of the 
9H50/54H50, 74H50; 9H51/54H51, 74H51; 9H52/54H52, 74H52; 9H53/54H53, 74H53; 9H54/54H54, 74H54; or 
9H55/54H55, 74H55 gate. All inputs of all unused AND sections are grounded. 

3 All gates are inverting except the 9H11/54H11, 74H1 1; 9H21/54H21, 74H21; and 9H52/54H52, 74H52 only. 

4 C|_ includes probe and jig capacitance. 



Fig. T GATE PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



SWITCHING CHARACTERISTICS (Continued) 



INPUT 2.4 V 



PULSE 

GENERATOR 

(See Note 1 



Vcc = 5 V 



OUTPUT 



,..£"""" 
[.-j.I..,i— 



:=:k:>-- 

I 



If 

'circuit 




._J 



L. 



OPEN 



Rl 

280i7 



n 



l<WB+^n 



LOAD 
CIRCUIT 

Cl 
?p 25 pF 

(See Note 2) 



TEST CIRCUIT 



INPUT 



OUTPUT 



-Jtl 
I I. 



ijri.Bv 

10%3 Jg| 



1.5 V 



tPHL 





V|H 



10% 




1.5 V 



r_| 



tPLH 



V 



IL 



VOH 

Vol 



VOLTAGE WAVEFORMS 



NOTES: 

1 The generator has the following characteristics: V| |_| = 3 V, V| |_ = V, tg = t-] = 7 ns, duty cycle = 50%, PRR = 1 MHz ZquT ~ 50^- 

2 C|_ includes probe and jig capacitance 

3 Cx includes jig capacitance. 

*9H50/54H50, 74H50; 9H53/54H53, 74H53; 9H55/54H55, 74H55 



Fig. U propagation DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



SWITCHING CHARACTERISTICS (Continued) 



INPUT 

O O 2.4 V 



Vcc OUTPUT 

Q Q 



PULSE 

GENERATOR 

(See Note 1) 




9H52/54H52, 74H52 



TEST CIRCUIT 



D 



INPUT 



OUTPUT 



I ^90% 90%\ |~ 

lXl-5V 1-5 v\ I 

10%^ I |\.10 




1.5 V 



tPLH 



1.5 V 



tPHL 




VlH 
V|L 

Vqh 
Vol 



VOLTAGE WAVEFORMS 



NOTES: 

1 The generator has the following characteristics: V| ^ = 3 V, Vj |_ = V, tg = t-) = 7 ns, duty cycle = 50%, PRR = 1 MHz, Vqut ~ 50il. 

2 C|_ includes probe and jig capacitance. 

3 Cx includes jig capacitance. 



Fig. V PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



SWITCHING CHARACTERISTICS (Continued) 



Vcc = 5 VO- 



r' 



-A«V«— 
280!ri 



1 



rl^H^H^-H>[x 



If. 



(See Note 5) 25 pF <-rs 
LOAD CIRCUIT 4=' 



Cl 



TEST 
OUTPUT 



CLOCK PULSE 

(See Notes 1,2, Q 
and 3) 



X 



r- 



I I 

I I 

I I 



ri 



J_L 
I I 
I I 



ALLJ U' 
, INPUTS 9. 



W ALL K ' 
3 INPUTS 



.-i-_C 



CLEAR 
Q 



K 
PRESET 

Q 



1 



._!__• 




L_ ■^ l^p^^'^^H.'! !^J 



TEST 
OUTPUT 



TEST CIRCUIT 



CLOCK I ^90' 

INPUT PULSE [_^. ^ y 

(See Note 1) -^Qo/ "^ ' ■'^ " 




— ^ tsetup (0) 



i-»lt 



JOR K INPUT 
(See Note 1) 



QOR Q OUTPUT 



Q OUTPUT 



setupdl 

vj !/ 

1.5 VV -/-1.5 V 



V|H 



V|L 






-tPHL 



5; 



5 V 



VOLTAGE WAVEFORMS 






V|L 
VOH 



Vol 

VoH 

Vol 



NOTES: 

1 When testing tp|-||_ and tpi_|-) (all types), the clock input pulse characteristics are: V|(-| = 3V,V|l = 0V, t-j=to=7ns, 
tp(clock) = 20 ns, and PRR = 1 MHz. When testing 9H71/54H71 , 74H71 ; 9H72/54H72, 74H72; 9H73/54H73, 74H73; 
9H76/54H76, 74H76 and 9H78/54H78, 74H78 all J and K inputs are at 2.4 V. When testing 9H1 01/54H101, 74H101 ; 
9H102/54H102, 74H102; 9H1 03/54H103, 74H103; 9H1 06/54H 106, 74H106 and 9H1 08/54H108, 74H108 conditions 
are established to ensure that minimum setup times are verified. 

2 When testing fdock of 9H71/54H71, 74H71 ; 9H72/54H72, 74H72; 9H73/54H73, 74H73; 9H76/54H76, 74H76 and 
9H78/54H78, 74H78, the clock input characteristics are: V| h = 3 V, V| l = V, ti = tg = 3 ns, tp(ciock) "= ""^ ns, and 
PRR = 25 MHz. All J and K inputs are at 2.4 V. 
When testing fciock °^ 9H1 01/54H101, 74H 1 01 ; 9H1 02/54H 102, 74H 102; 9H1 03/54H 1 03, 74H1 03; 9H1 06/54H 106, 



74H106 and 9H108/54H1 08, 74H018, the clock input characteristics are: V| h = 3 V, V| |_ = 0, t-) = tg = 3 ns, 
tp(ciock) = 10 ns and PRR = 40 MHz. All J and K inputs are at 2.4 V. 

See applicable circuit type for actual J and K input configuration and presence of preset or clear functions. 
Cl includes probe and jig capacitance. 



Fig. W FLIP-FLOP PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 
SWITCHING CHARACTERISTICS (Continued) 



Vcc = 5 V o- 



— wv— 
280n 



KJ N n M>r~f~ 
T 4^ 



I (See Note 4) 25 pF 



Cl 



_l 



TEST 
OUTPUT O- 

CLEAR o 1 — -O 

INPUT 



r' 



(See Note 3) 
2.4 V 



I I 
I I 
I I 



?T " T? 



r^ 




CO V 

-I? o 



y I- 

h2 



1 I 



<£ o I iu <_ 



CLEAR 
Q 



K ^ 
PRESET P- 

Q 



-i 



-L L, 



L;i;25pF (See Note 4) 



■ "T 

l_ J^ _LOApC]RCUIT_ ^ 



TEST 
OUTPUT 

■-0 PRESET 
INPUT 



TEST CIRCUIT 




B 



Q OUTPUT 



Q OUTPUT 



VOLTAGE WAVEFORMS 



Vol 



NOTES: 

1 Clear or Preset inputs dominate regardless of the state of Clock or J-K inputs. 

2 Clear or Preset input pulse characteristics: V|(-| = 3 V, V| |_ = V, t.j = tg = 7 ns, tp(ciear) = tp(p,.eset) = 16 ns, and PRR = 1 MHz. 

3 See applicable circuit type for actual J and K input configuration and presence of Preset or Clear functions. 

4 C|_ includes probe and jig capacitance. 



Fig. X FLIP-FLOP PRESET/CLEAR PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



SWITCHING CHARACTERISTICS (Continued) 



Vcc = 5 V o- 



|-|<H<H<I * M _i_ 



Cl = 25pF ^ 
(See Note 3) 4r 



PRESET ry. 
INPUT 



TEST 
OUTPUT 



(See Note 2) 
A 



D CLOCK 

-OjPRESET CLEAR 



I Rl = 280f2 

-5H4-i— W-M-W-i 

TCl = 25pF 
_ (See Note 3) 4: 



CLEAR 
INPUT 



<• O 



TEST 
OUTPUT 



TEST CIRCUIT 



-1 h- 



< 7 ns 



CLEAR INPUT 1 -5 V V | 




PRESET INPUT 



Q OUTPUT 



Q OUTPUT 



tPHL 



1.5 V 




— »| tpLH I* 



1.5 V 





1.5 V 



tpw(clear) H -*\ |*- < 7 ns 

I 




90% 

1.5 V\ I 
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1.5 V 



tPHL 



-I- 
I 



1.5 V 



3 V 



■ tpw( preset) *! 




VOH 



— Vol 

-— VoH 



Vol 



VOLTAGE WAVEFORMS 



NOTES: 

1 Clear or Preset input pulse characteristics: tpv^idear) = l:pw(preset) = 25 ns, PRR - 1 MHz. 

2 Clear and Preset inputs dominate regardless of the state of Clock or D inputs. 

3 Cl includes probe and jig capacitance. 



Fig. Y ASYNCHRONOUS INPUTS SWITCHING CHARACTERISTICS 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



SWITCHING CHARACTERISTICS (Continued) 



Vcc = 5 V o- 



I 



H<H<H^-M>l-:i: 



Rl = 280n 



Cl = 25 pF '^ 
(See Note 3) - 
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OUTPUT °" 



_L 



D INPUT 
(See Note 2) 



D 
-<3| PRESET 



CLOCK 
PULSE 



I I 



CLOCK 
CLEAR p- 



-r^ 



Ri =280n 



mHh 



^ CL = 25pF 
- (See Note 3) 



TEST 
OUTPUT 



TEST CIRCUIT 



CLOCK INPUT 



■T 90% 
D INPUT (PULSE A) !/l.5V 

(See Note2)io%/U j t 



D INPUT (PULSE B) 
(See Note 2) 



Q OUTPUT 



Q OUTPUT 




B 



Vol 



VOLTAGE WAVEFORMS 



NOTES; 

1 Clock input pulse has the following characteristics: tp^((,|oj.k) = 20 ns and PRR = 1 MHz. When testing fdock- ^^''V PRR- 

2 D input (pulse A) has the following characteristics: tggtup = 10 ns, tp^y = 60 ns, and PRR is 50% of the clock PRR. D input 
(pulse B) has the following characteristics: ty^oid = ns, tp^^ = 60 ns, and PRR is 50% of the clock PRR. 

3 C|_ includes probe and jig capacitance. 



Fig. Z SWITCHING CHARACTERISTICS, CLOCK AND SYNCHRONOUS INPUTS (HIGH-LEVEL DATA) 
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FAIRCHILD SERIES TTL/SSI 



PARAMETER MEASUREMENT INFORMATION 



SWITCHING CHARACTERISTICS (Continued) 



Vcc = 5 V o- 



R|_ = 280n 



H^-l<H^-'-^l-l: 



CL = 25pF ^ 
(See Note 3) ~ 

TEST 

OUTPUT ° 



D INPUT 
(See Note 2) 



CLOCK 
PULSE 
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D 
PRESET 



CLOCK 
CLEAR 



<• 



28012 



x^<^--'-w^>l-w-l 

'J^Cl = 25pF 

~ (See Note 3) 



^ TEST 
"° OUTPUT 



TEST CIRCUIT 



< 7 ns 



CLOCK INPUT 



D INPUT (PULSE A 
(See Note 2) 



D INPUT (PULSE B) 
(See Note 2) 



Q OUTPUT 



Q OUTPUT 




Vol 



VOLTAGE WAVEFORMS 



NOTES: 

1 Clock input pulse has the following characteristics: tpyy = 20 ns and PRR = 1 IVlHz. When testing fclock- ^^''V PRR- 

2 D input (pulse A) has the following characteristics: tjgt^jp = 1 5 ns, tp^y = 60 ns, and PRR is 50% of the clock PRR. D input 
(pulse B) has the following characteristics: thold ^ ns, tp^ = 60 ns, and PRR is 50% of the clock PRR. 

3 Cl, includes probe and jig capacitance. 



Fig. AA SWITCHING CHARACTERISTICS, CLOCK AND SYNCHRONOUS INPUTS (LOW-LEVEL DATA) 
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SWITCHING TIME DATA TEST CIRCUITS 



r,Vcc = OPEN 



OPEN 



1: 



•OPEN 



Cx 



1. Each output is tested separately. 



Fig. BB 



OPEN 



1- 



VcC = OPEN 



T 

i 



1. Each output is tested separately. 



Fig. CC 



SWITCHING CHARACTERISTICS 
TEST CIRCUIT AND WAVEFORM FOR 9S00, 9S04, 9S20, 9S40 AND 9S140 



D 



DEVICE UNDER 



f ^ IMHZ 
tf = tr< 2.6ns 
Amp = 0to3V 
Duty Cycle = 60% 

zouT = son 



^^'^ 



O ) VOUT 



I 



Includes all probe and jig capacitance 
15pFfor9S00, 9S04,9S20. 
60pF for 9S40, 9S140. 



-Hi— — -I H»- 



Fig. DD 



TEST CIRCUIT AND WAVEFORM FOR 9S03, 9S05 AND 9S22 



VIN 



C^ 



f- 1MHZ 
tl= tr< 2.6ns 
Amp - to 3V 
Duly Cycle = 60% 
ZouT =■ 60Si 



T 






Includes all probe and jig capai 



Fig. EE 
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FAIRCHILD SERIES TTL/SSI 



SWITCHING CHARACTERISTICS (cont.) 

TEST CIRCUIT AND WAVEFORM FOR 9S64, 9S65 



o 




f - IMHZ 
tf = tr < 2.5ns 
Amp = to 3V 
Duty Cycle " 50% 
ZOUT = 50S?. 






} 



-•-H l-«- -^ (-«- 



;iudes all probe iintJ \k] cijpai 



Fig. FF 



TYPICAL CHARACTERISTICS 
ADDED PROPAGATION DELAY TIME vs EXPANDER-NODE CAPACITANCE 
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Fig. MM 



Fig. HH 
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